Proton-Coupled Organic Cation Antiporter Contributes to the Hepatic Uptake of Matrine.
Matrine is the major bioactive alkaloid found in certain Sophora plants and has been used for the treatment of liver diseases and protection of liver function. The aim of this study was to investigate the human liver uptake mechanism of matrine by using HepG2 cells as the in vitro model. Matrine was transported into HepG2 cells in a time- and temperature-dependent manner. The cellular uptake was saturable and was significantly reduced by the metabolic inhibitors, such as sodium azide and rotenone. Furthermore, the uptake of matrine was found to be regulated by a protonophore (carbonyl cyanide 4-(trifluoromethoxy)phenylhydrazone) and pH, indicating that this influx transporter may be a proton-coupled antiporter. The uptake of matrine was sensitive to inhibition by the cationic drugs including pyrilamine, quinidine, verapamil, amantadine, diphenhydramine, and cimetidine but insensitive to other typical substrates or inhibitors of well-known organic cation transport systems. The present study reveals that, for the first time, in HepG2 cells, the existence of a proton-coupled organic cation antiporter that contributes substantially to the hepatic uptake of matrine.